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17. 



Amended) A memory cell, comprising: 

aVansistor fomied in a layer of semiconductor material outwardly from a substrate, the 
transistor inbluding a first source/drain region, a body region and a second source/drain region; 
a trenra capacitor formed in a trench and coupled to the first source/drain region; and 
a second^late of polycrystalline material formed in the trench that is coupled to a first 
plate integral with tie second source/drain region thereby forming a conductorless electrical 
connection between the trench capacitor and the transistor, the first plate having an etch- 
roughened surface ; and\ 

an insulator layer tn^ separates the second polycrystalline plate from the etch-roughened 
surface of the first plate. \ 



18. (AmendWl) The memory cell of claim 17, wherein the second polycrystalline 
semiconductor plaik comprises polysilicon. 




19. (Amended) The n^mory cell of claim 17, wherein the first plate comprises a heavily 
doped p-type sihcon substra 



22. (Amended)\A memory cell, comprising: 

a vertical trari^stor formed outwardly from a substrate, the transistor including a first 
source/drain region, a bMy region and a second source/drain region that are vertically aligned; 

wherein a surface of the second source/drain region includes integral therewith a first 
plate having a polycrystalline^urface layer that is etch-roughened; 
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rench capacitor having a second plate that is formed in a trench that surrounds the first 

plate; and 

wherei^he first plate forms a conductorless electrical connection between the trench 
capacitor and the u*^sistor. 



23. VAmended) The memory cell of claim 22, wherein the first plate integral with the second 
source/dram region comprises single crystalline silicon upon which is formed the layer of 
polysilicon . 




26. ^Amended) A memory device, comprising: 
an arra;^ of memory cells, each memory cell including an access transistor that is coupled 

to a trench capacitor^Acherein a first plate of the trench capacitor is integral with a second 
source/drain region so as t^Qrai a conductorless electrical connection between the trench 
capacitor and the access transistor^the first plate including a micro-roughened surface layer of 
porous polysilicon, and a second plate oflhe^ench capacitor disposed adjacent to the first plate; 

a number of bit lines that are each selectively^oupled to a number of the memory cells at 
a first source/drain region of the access transistor; 

a number of word lines disposed substantially orthogonartb-the bit lines and coupled to 
gates of a number of access transistors; and 

a row decoder coupled to the word lines and a column decoder coupled tbHljebit lines so 
as to selectively access the cells of the array. 

27. The memory device of claim 26, wherem the first plate comprises a single crystalline 
layer upon which is formed the layer of poly^licon . 



29. The memory device of claim 26j/wherein the second plate comprises polysilicon. 
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3 1 . (Amended) A memory cell, comprising: 

airaAsistor formed in a layer of semiconductor material outwardly from a substrate, the 
transistor including^-si^ond source/drain region having a first plate formed integral therewith, a 
body region and a second souree/dr^^gion; and 

a trench capacitor formed in a treneh and electrically coupled without an intervening 
conductor to the first plate; 

wherein the trench capacitor includes a polysiliconsfeGQnd plate formed in the trench that 
is coupled to the first plate of the second source/drain region, the firsbpilate including a surface 
layer of polysilicon that is etch- roughened , and an insulator layer that separates^he second 
polysilicon plate from the etch-roughened polysilicon surface of the first plate . 



32. The memory cell of claim 3 1 , wherein me first plate comprises heavily doped p-type 
siHcon . / 



33. (Amended) A memory cell, comprising: 

a transisw formed in a layer of semiconductor material outwardly from a substrate, the 
transistor including a second source/drain region having a first plate formed integral therewith, a 
body region and a fir^ source/drain region; and 

a trench capacitor formed in a trench and electrically coupled without an intervening 
conductor to the first pmte; 

wherein the trencmcapacitor includes a second plate of polysilicon formed in the trench 
so as to surround the first pEate , and an insulator layer that separates the second polysilicon plate 
from at least the etch-roughened surface of the first plate. 



ft 



34. (Amended) ./'^lemory cell, comprising: 

a vertical transistor formed outwardly from a substrate, the transistor including a first 
source/drain region, a bod\region and a second source/drain region that are vertically aligned. 



I 
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whereii^ttie second source/drain region includes integral therewith a single crystalline silicon 
first plate ^th a layer of polysilicon having an etch-roughened surface; and 

a trenS^ capacitor with a second plate that is formed in a trench and that surrounds at least 
the etch-roughe^^d surface of the first plate; and 

wherein th\first plate forms a conductorless electrical connection between the trench 
capacitor and the transistor. 




3 5 . (Amended) A mekiory device, comprising: 

an arr^^qf memory cells, each memory cell including an access transistor that is 
electrically connectedswithout an intervening conductor to a trench capacitor by a first plate of 

e trench capacitor that isllntegral with a second source/drain region of the access transistor, the 
first plate including a micro-roughe^ied surface of porous polysilicon , with a second plate of the 
trench capacitor disposed so as to surrmlnd at least the micro-roughened surface of the first plate; 

a number of bit lines that are each selefeti^ly coupled to a number of the memory cells at 
a [second] first source/drain region of the access transistor; 

a number of word lines disposed substantially orthogbn^l to the bit lines and coupled to 
gates of a number of access transistors; and 

a row decoder coupled to the word lines and a column decoder co^pl^ to the bit lines so 
as to selectively access the cells of the array. 



(Amended) The memory device of claim 35, wherein the access transistor includes a 



j^^^^ody region of p-type singlF7:rystalline,.sihcon^ the second source/drain region, wherein 



^/ the second source/drain region is n-type single crystalline siTfconT^ 



^\ 37. (Amended^ The memory cell of claim 3 1 , wherein the second source/drain region is P- 
\y doped or N-doped. \ 



PENDING CLAIMS 
Docket No. 303.389US1 
Micron Ref. No. 97-0367 



Page 5 



38. (AmendedAThe memory cell according to claim 33, wherein the second source/drain 
region is N-doped o\P-doped. 



39. The memory cell according toyclaim 34, wherein the single crystalline polysilicon is P- 
doped or N-doped. 



40. "*-fAii]gnded) The memory cell according to claim 35, wherein the second source/drain of 
e access transistor is P-doped or N-doped^ ' — 



41 




(Amended) A memory cell, comprising: 

ansistor comprising outwardly from a substrate a second source/drain region at least a 
portion of which^^rves as a single crystalline first capacitor plate for forming a conductorless 
connection of the tran^tQr to a trench capacitor, a body region and a first source/drain region, 
wherein the first capacitor platCHQcludes a micro-roughened surface for increasing the 
capacitance of the trench capacitor; 

the trench capacitor being formed in a trench surrounding a portion of the lateral 
transistor and including a second capacitor plate of polycrystelline material formed so as to 
surround the first capacitor; and 

an insulator layer that separates the second polycrystalline semiconductor plate from the 
micro-roughened surface of the first plate. 



3 claim 41, 



42. A memory cell according to claim 41, wherein the micro-roughened surface of the first 
capacitor plate comprises a layer of powsilicon. 



43. (Amended) 



^ellaccording to claim 41, wherein the second source/drain 



' region that includes the first capacitor plate, thFBMy^region, and the first source/drain region are 
rmed as a pillar of single-crystal semiconductor material. 
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44. A memory cell according to claim 41, whereip the second plate also surrounds first plates 
of adjacent memory cells. / 



45. A memory cell according to claim 44, jwherein the second plate is grounded. 

46. A memory cell according to claiij/n, wherein the first plate also surrounds second plates 
of adjacent memory cells. 

47. A memory cell according yS claim 26, wherein the second plate also surrounds first plates 
of adjacent memory cells. 

48. A memory cell according to claim 31, wherein the second plate also surrounds first plates 
of adjacent memory cellsy 

49. A memory ceil according to claim 33, wherein the second plate also surrounds first plates 
of adjacent memow cells. 

50. A meim)ry cell according to claim 35, wherein the second plate also surrounds first plates 
of adjacent memory cells. 



5 1 . (Amenated) A memory cell comprising: 

a lateral trmsistor formed in an upper portion of a single crystalline substrate and 
including a first source/drain region, a body region, and a second source/drain region; 

a trench capacit^dncluding a first plate formed by the substrate; 

a trench formed in me substrate, the trench including a first micro-roughened polysilicon 
surface, a second plate formecryithin the trench and having a second micro-roughened 
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polysilicon surface, an^ dielectric layer separating the first micro-roughened polysilicon surface 
from the second micro-roiWened polysilicon surface; and 

a contact connecting the second source/drain region to the second plate. 



